Development and viability of frozen-thawed cattle embryos.
Embryos recovered 7 to 8 days after estrus were frozen from -7 to -30 degrees C at 0.3 degrees C/min, from -30 to -33 degrees C at 0.1 degrees C/min, and then plunged into liquid nitrogen. They were thawed in a 25 degrees C waterbath. In a preliminary study, 15 of 18 embryos continued to develop during the 24-hour culture post-thaw in either Ham's F-10 or modified Dulbecco's phosphate buffered saline (PBS). In the main study, 5 of 20 embryos developed to 60-day pregnancies when embryos were transferred within 5 hours after thawing. The incidence of extended estrous cycles (pregnancy or presumed embryonic mortality) was 10 of 14, when the zona pellucida was intact after thawing, and 0 of 6, when it was ruptured or absent (P<.05). Embryos cultured in PBS tended to develop more readily than those in Ham's F-10 (15 of 20 vs 9 of 20, respectively, P reverse similar.1). Quality of the embryos, at recovery from the donor and after thawing, affected development in culture (19 of 27 embryos excellent at recovery developed vs 5 of 13 poor to very good, P reverse similar.1; 23 of 33 embryos good to excellent after thawing developed vs 1 of 7 poor, P<.05). The proportion of pyknotic nuclei in embryos which were cultured ranged from 18 to 100%. The pregnancy rate from embryos which were cultured was low (2 of 20). Thirty percent of frozen and thawed embryos had damaged zonae pellucidae. The study showed that: the pregnancy rate from frozen embryos was approximately half that achieved with unfrozen embryos; culturing embryos for 24 hours before transfer was not beneficial; the PBS culture system appears to be the system of choice for assessing embryo viability in vitro .